Aphids Feeding on Mycorrhizae of Douglas-Fir 


Note by B. Zak 


Abstract. Aphids, probubly Pemphigus piceae 
Htg., were observed feeding directly on my- 
corrhizae of second-growth Douglas-fir (Pseudot- 
suga menziesii (Mirb.) Franco) in western Oregon. 
Infestations were heaviest on mycorrhizae grow- 
ing within fallen, decaying trunks of Douglas-fir. 
A similar aphid was also found feeding on 
mycorrhizae of seedling Tsuga heterophylla (Raf.) 
Sarg. and Picea sitchensis (Bong.) Carr. Attack 
varied according to type of mycorrhiza, suggesting 
that some fungal symbionts may secrete an 
attractant, others a repellent. In contrast, a 
second aphid, Prociphilus americanus Wlk., was 
observed feeding on suberized roots, but not 
mycorrhizae, of Abies procera Rehd. 


Most Forms of mycorrhizae are considered to be 
necessary for growth and survival of the tree 
under forest conditions. Adequate evidence indi- 
cates that mycorrhizae improve mineral nutrition, 


particularly in moderately infertile soils, and, 
although little data are yet available, many 
workers believe that the fungus symbiont affords 
protection to the delicate, unsuberized root from 
attack by parasitic fungi. However, agents 
destructive to mycorrhizae, especially micro- 
organisms and insects, have not received atten- 
tion. 

Recently, aphids (probably Pemphigus piceae 
Htg.!) were observed feeding directly on my- 


' Identifications of aphids were made by C. F. 
Smith, North Carolina State University, Raleigh. 
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Ficure 1. Aphids (probably Pemphigus piceae Hig.) attacking Douglas-fir mycorrhizae. A. Aphid in- 
Sestation of mycorrhizae growing within decaying wood. White material is waxy fluff secreted by and 
enveloping the insects. B. Apterae feeding on mycorrhiza (X4). 
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corrhizae of second-growth Douglas-fir (Pseu- 
dotsuga menziesii (Mirb.) Franco) in western 
Oregon. Light to heavy infestations were found 
in midsummer on mycorrhizae growing within 
fallen, decaying trunks of Douglas-fir. Only 
occasional colonies, however, were found attached 
to mycorrhizae in soil, probably because they 
were difficult to observe in this medium. A 
similar aphid was observed attacking mycor- 
thizae. of seedling western hemlock (Tsuga 
heterophylla (Raf.) Sarg.) and sitka spruce (Picea 
sitchensis (Bong.) Carr.) growing in soil. Infesta- 
tion was confined to mycorrhiza surfaces; 
suberized roots were unaffected. 

In contrast, another aphid (Prociphilus ameri- 
canus Wk.) was found feeding on suberized roots 
bur not on mycorrhizae of noble fir (Abies 
procera Rehd.) growing at higher elevations. 
Heavy infestations occurred on roots of reproduc- 
tion in clearings, but only a few colonies were 
found on roots of mature trees in closed stands. 

Presence of aphids on Douglas-fir mycorrhizae 
is revealed by the white, waxy fluff which they 
secrete and in which they envelope themselves 
while feeding (Fig. 1). This material superficially 
resembles fungus mycelium for which it may be 
mistaken unless examined closely. One to ten 
aphids in various stages of development were 
found in each colony. Most were apterous and a 
few were prealate nymphs; only one winged adult 
was collected although several were reared in the 


laboratory. Ants, often associated with aphids, 
were not seen. 

The extent of damage to mycorrhizae caused 
by aphid feeding is not clear, although elements 
with signs of past infestations (remnants of waxy 
fluff) were often shrunken and discolored. Me- 
chanical injury produced by insertion of aphid 
beaks is probably minor, but removal of carbo- 
hydrates and other substances may weaken the 
mycorrhiza and impair its efficiency as an 
absorbing structure. Furthermore, punctures 
left in mycorrhizal tissue may allow easy entry 
of debilitating micro-organisms. And the presence 
of aphids, especially their secretion of “honey- 
dew,’ must induce changes in rhizosphere 
microflora, which may adversely affect develop- 
ment and function of the mycorrhiza. An 
unidentified blue-green mold frequently covered 
recently attacked mycorrhizal surfaces. 

Interestingly, infestation varied according to 
morphological type of mycorrhiza, each type 
formed by a different fungal symbiont. Two 
distinct brown mycorrhizae appeared to be most 
heavily attacked, but the black mycorrhiza, 
formed by Cenococeum graniforme (Sow.) Ferd. 
and Winge, was only lightly affected. No aphids 
were found feeding on a black tuberculate 
mycorrhiza. These observations suggest that 
susceptibility of the mycorrhiza to aphid attack 
varies according to the associated fungal sym- 
biont. Some mycorrhizal fungi may secrete an 
attractant, others a repellent. 
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